Recent advances in the development of immunostimulatory oligonucleotides.
Some immune cells recognize distinct molecular structures present in pathogens through specific pattern recognition receptors that are able to distinguish prokaryotic DNA from vertebrate DNA. The detection of invading microbial DNA is based on the recognition of unmethylated deoxycytidyl-deoxyguanosin dinucleotide (CpG) motifs. Synthetic oligonucleotides (ODNs) containing these CpG motifs are able to activate both innate and acquired immune responses through a signaling pathway involving Toll-like receptor 9 (TLR9). Depending on the sequence, length, as well as number and positions of CpG motifs in an ODN, distinct immunostimulatory profiles can be observed. These immunostimulatory profiles can be further modified and fine-tuned by appropriate chemical modifications, leading to preclinical and clinical development of CpG ODNs in cancer, allergy, asthma and infectious diseases.